Cohort movement of different ligands and receptors in the intracellular endocytic pathway of alveolar macrophages.
The rate of movement of different receptors and ligands through the intracellular endocytic apparatus was studied in alveolar macrophages. Cells were exposed to iodinated alpha-macroglobulin-protease complexes, mannose terminal glycoproteins, diferric transferrin, and maleylated proteins. By use of the diaminobenzidine density shift procedure, we demonstrated that these ligands were internalized into the same endocytic vesicle. We then compared the rates of transfer to the lysosome or recycling to the cell surface of different ligands/receptors contained in the same endosome. We found that although the rate constant for degradation was ligand specific, the lag time prior to the initiation of degradation was the same for all three ligands. We also found that molecules taken up nonspecifically by fluid-phase pinocytosis had the same lag time prior to degradation as ligands internalized via receptor-mediated endocytosis. These data suggest that different molecules within the same endocytic compartment are transferred to the lysosome (or degradative compartment) at the same rate. We measured the rate of return of receptors to the cell surface by either inactivating surface receptors by protease treatment at 0 degrees C, or by incubating cells with saturating amounts of nonradioactive ligand at 37 degrees C. We then measured the rate of appearance of "new" receptors on the cell surface. Using these approaches, we found that three different receptors were transferred from internal pools to the cell surface at the same rate. The rate of transfer was independent of whether receptors were initially occupied or unoccupied. Our observations indicate that receptor/ligands, once inside alveolar macrophages, are transported by vesicles which transfer their contents as a cohort from one compartment to another. The rate of movement of these receptors is determined by the movement of vesicles and is independent of their content.